J* 2-144268 



MM 



® ^mmmm^m ( u ) ¥2- 1 44268 

®int.ci. s *aie* ifwsa#^ ^2^(1990)12^60 

B 23 K 9/10 Z 6625-4E 

mmm* m*®<»®. 4 (£ h) 

<g>^ IS ¥1-51238 

@tb 19 ¥1 (1989)4,8295 

®% IS # ©IS $ *»a»*R11J«JMKBJIIZTl fcaSAtt*-^ 

@* m % B Oj 3? *KIB*Rm«EJUEBBJl|2Til»ll# fc^tt^^ 

®ai fS A **Att$ r 4^> *RW*EmffiillEfflJII2TB i#n* 

it i A + # £ 



B^J £tH ^ 

i '. % m <o & & 
m e> ««A*y-^^© - *® { * 

iifcl- 15 C * ~ ? * *> '» tt < ± fe * lz {i 

< t h 1 * 'J i/-3U*8»U 

- 1 - 

*M2-144268 



&mnm¥& 2-144268 

i 

2 . as te m as a 2i *-7*©<fc»fc*#*«iiB 

«JBEJB*-"//H;:*>^T©*£JS3*i5 
* S * 51 1 lc Ifi IB Z> T - ? ft] X & g e 

3. 82 $H= S & 3 tt ^ <& » I* 2 # i L * « 

*< & Sc & ft fc £. § IC ft * ft H ffl <0 'J U - *< A 

& $ ft s £ oiigae*^-^^^*^.* 1 !**^ 

jDXttlBOrt»lHl«i*A**£E^iiJ6Lfcia» 
lci3l£*.S&&<tLA:i§#Jgl Sfi « © T - * 

4. tfj#iii£fccktfdl*^?»2tt*<2ltt£2fl 

- 2 - 



t 



«gffi»ci6i:-crt*[gtt*«i£X.*fcJ60>y- k 

A 2l 3$ ^ $ © 3 * * * i::S£Lrt:38 : ? : &^'f3 
;&<i§iEJ£$cK5ufi&;**i£J:? ic B5 E n * * ? tf> 

3 . saw 

#«SRii\ «»*IEi LT lOOVi 2 0 0 V O «fc 

< ft * © ft ffi > 

nm&EEfi* loovt 20flvo«t 9 t: 2 Slioi 



- 3 - 



tefflmm ¥ J& 2-144268 



i?) m $ ^ T <* x %*litSlEE<DA^SJi:i 
BE *»J S'i 0 ft £ 15 *t T . A**EEl"<Jl'** , *'J'* 

UHlT^fc, ( #J X. If 4$ HB 56-80374-^x 
ft M m 5 6-8 0 37 3-^ Z ft it ft Dfl TO 6 3-2 1 2 07 2 ^ & 18 
IC 0) 58 M ) 

5g 4 g| (C ft 3fe S {£ ® w £ * t" o 0 a C *5 ^ t 1 . 
1 li^lgA^ffif "JiSffl^^^^ 1 0 0 V £ /c 

» 200 v (ft ta * n * • 2«t*aswiBfi*-f**"c 

* 0 . 3 li A * * IE « S'J 0 K T? * & o 4 it A . * 
l£ «• »J ® K 3 cd tb -h lw «fc -j TSffiS 5 © A 23 * * 
7/&tt*f;t5ttSI01fc , e*O* A * « BE W 8>J S i» 

L* A#^EEt&< lOQVnSt 200 V miU 
o T I* 5 . 6tttti^^S^T*«3. W * tf * ift 

5M)5 



5 0 8 li til # IS £ ® ft > 9titfi^$HtW®«i*e*0 
Hi 1£ £ 0 ift 8 <D&HtlHJ}tiito®W 7 OtB-^i: 
^jt^L^m^lwJ;oTai*^^Si5 6 1= B tt fiT9 

fclOttT-J'JlOXfflfcffis Htt»ttlXtt1?*So 

■Ctt*.¥Kttfc©"Ctt»tf«E# 1 0 0 V « ± T 

200 VHT© U - £ ffi ^ T d <D »J 1/ - ® * 

y 4 * - KlcJi-^TKttJtttL h5 :/ J> X * 3 © 

mtaaft&rfrLTS&tts-e-**?^ l t» o t * 



&M£JB¥Jft 2-144268 



0(a) C T D 1 lilllgx rl li i£ ft S * C 
Rl ttiM.m» )s - * CI li3>T>tT*5, A 
^®^a ( b HQ C A C 100 V *< (ft & $ ft *: t £ tt 
:n*l*SDl'i:Tl«Lfc«ffKi^B« 
U-CR1 ttACRH^BU.fcJJT 

c 100 v /< {ft & £ ft ^ co^yiu^t^^ 

Hi^^ttAMHtlJ, A*8?-a, b F»1 K A C 

200 v a< & & <* ft £ #k t* v 1/ - C R 1 © tt 

$ tlX C R la*< m U & & C R lbrt< &f) < o - tl 
ic «fc T £ E £ 5 li H i EE A >(] i ^ * 7 A C 
2 00 V CP to $ ft 5 o *tl4fcx it ^ A fll'J * y 

x &v n&unE ± ^x a 200V 0 i 

§ k lOOVcDig £0i;*ff*<1#&ft3 CilC^i 
So I 5 0 (b) ti±!B(a) O^K^tSSL/: 
<D t? * o T . Reclii & »fc 0 & r 2 ^ L r 5 (* 
ffitaSx C2 li^/fV^ ZD1 a&MK? 4 
* - Coopl l*Jt«£> Anpll* *!£ IS 8 T * So 
PBlKfcUTA^mffita&ffilslft Reclic & r> X M. 

- 6 - 



% 

w 

»£ iz & ft $ ft r it n 2§ Compl x tt S Ampl4o J: V 
y 1/ - C R 1 OfcSiLTflJiaftSii&K^ 

2 ic S o * fc S »®HRecl® iti * tt r 4 

apl (0-*<DAA*f C«»*ft*o 

V2 tC^'Mafli^Vl >V2 *>< 
SjjU^tlVl <V2 0 t £ lz ft W) & t U Z> £ o lz 

US. A^^lt tTA C 200 V ft * 

£ § ic ttJt IS! « Compl OAAIffVl l*5£HiE*' 

H ^ O 1? 'J P - c R l iiit£i;:l5&5&3*iT$& 
C R larf>< PflK^ti, &&CR lb*< MOT, ft £E S 
5 (Dillffi^ A C 200V*<EnJn$4l-5o 

-^a*«»i=ac 10 o v *< # & s ft t * k « 

it #g Compl ©-^©A^I^ff VI lii&fcfci* 

- 7 - 



ffl ¥■$, 2—144268 



X < * o d © /: » lt« 2§Cobp1 © A;*J 






fft A © & & »* « D 5 © IS V 1 >V2 -e* 




, * © & 


|;V1 < V 2 IC ft * S o C © fc «> U 




- C R 1 


— B. @j 5tt $ ft fc » i: # i 8 i * o 




<D i6 IE 






*> i> T I* 


y u-»^CRla*<BBi:*wtlcJ:-9 


T 


?g ^ JEE A 


v^i: A C 1 0 0 V {fc £ & ft N 


V 


■# © 


fi^ffiA^WI^ v 7 A C 1 0 0 V />< & 




$ ft 5 C 


i I; 5 , CftttfcSX'f + 




y > ^ 


-eftiSftAA^KUfctt •» fc i S iw 


IS 


m JE A 















fi E £ * <D A /h B£I $ K £ o T W 8iJ L s V U - ^ & 

g;t£fe©TfcS©'Cx =M gl] 0 ifc © ffi £ & & *>< S 
V* £: ft & « EE © £ ± frJJiJtK + -fSS 5 

a (a) © * 9 * n a #3;© t> © k * ^ x » 200 v 

# ft & * ft t £ T? — « 100 V © © € BE A 



: 1 

* v -? iz 200 v t>< w to $ n x ft in ft iz £ * 

ft *< S o *fccn*l»»-*-*fca6lctt»5H(b) 
% * * *< *S A) L > ^fc^K^iro/i^a 

XtiL 100 v t 200V i \z is n r « M 
Willi Loiztoo&VL** * * m 

'»i«J;!)UV'«itT* C © & # K tt W • 



9 



910 



2-144268 

< % m m > 

sact^t. isiH(a) ummm&^mm ioov 

<D*g££*L. |K)g|(b) &mffimB.1)<mfy 200 V 
©$8££*LTUSo » 1 H ^ T 1 2 li A C 

1 0 0 V ffl n > -fe > h -f =? /fi 5iiT?l3 > -b 

> Kfflia, UliA C 100V ffl 3 - h\ 1411 3 

7- 14a <t 14b i: li A C 100 V ffl 3 - K 1 3 CO & $ # 
&a$*l> Jgf 14c ti A C 100V ft*® 
? O-J ©14a tSiS$HT^5o C d T* n > -tr 

> h 75 /12, a - K 13 *> £tf=i***14t* AC 
lOOVfflm^A^^ - K * tt Jft L "C I* S o 1611 A 

C 200Vfl3A^JS^t?*O 200Vffl3>-tr>h7 p 

1711 2 0 0 ViflEO 3 ->\ 100Vfflt§i&^ 
- -f )V \z tz n * ? ? Ui@tt»©3* * 
* 0 * © Jfi ^ 1 Ba ■» 18b 1*3 - K 1 7 8 « 3 *l T 
V> S rt< . ^ 1 8c I* flft £ a "C * * o » 1"B (e) I* 

5U1 

- 10 - 



im 0 (a) <fc If (b) (O n ffi A ~h *r - V* >V & & <* 

!)iSA^^-^^® 3 ^ * SB 1 4 <fc CM 8 ic ft 

On^^^^^^m i 1 5b iliA**-"?*© 
3 * 9 9 14a. Ubfc £ O* 18a. Ubi:itlB L t 0 

7* ;l> 38 1 4 c * J; CM 8 c <c*tJ6L£*-7;Uig 
<0 3 * 9 9 iEJ« Sfl ©fcfcl- 2ft 

*ifc&#<&3g?-e£So CR2 liSfj^C R2afi J: 

<D ffi =? 1 5c i 33 ^ 1 5b t © ffl IC 3 W JV *>< & & £ *l 

|n] ® t? * 5 a< A % a £E W gij 0 % 3 14 < £ tz$\m 

^ * «fl a ffl © « to ffi it s 9 1 * * t t *j »j v u - 

CR2 0g^iC R2ai C R 2bt I: J; t t0# x. 5 
IB 1 g| (c) © £ S K isj El (a) i: ^ t A C 100V 



&IJB*ffl¥l& 2—144268 

i 

* * * 14© 83 =f- 14a t 14c £ # fi tt 3 tl T ^ * © 
f ij U - C R 2 B A C 100V©^ffi*<q]AD$tlT 
®E§n. SUHffi^C R 2brf>< B8£#l$8&CR2a 

{ft £ £ *i S d t i: S o 

- £ . 9 1 0(b) 03 A C 200Vffly-"/^^tt 

$ -? 1 8c li«r t T?*U^^:til^«;tS^ 

* * 15© » 5c IC - *» *< tt » S ft T ^ S 'J I' - 
CR2 li^BKOHitt^ «^^CR 2b£< 
PflUSBflfc^CR 2a*< Bfl l> fc *K « K « fc *l 5 • * 
*i 4fr« « « £E I* l£ 3 5 *>J:tfttJtt££E8910g 
fg EE <WI ? v "7 JC $ & $ ft £ „ 

± f a <& is uu tt as* a # s if a< i o o v o *g & t 2 

OOVfctt^a^'fftKfc^'C k E E $ 5 $ £ t£ 
flfr g£ JE $ 9 1 © tti ?J ?I JEE li ^ L < * & C ft £ © £ 

* O 



:C"C^-^*©A*i03>*> MiA c 
tOOVtAC 200V tTttJlSC- 8303 1c £1***1 

T l.* * « ») W «t!C $ # J* & * •> Til 

ffl T? £ fc i>$j£-e , &5© - efF^ #f*H *©&&*" 

& 1 0 ic r . JS^ Uc oS^*^ U » 
18c £ 88 ?18a tStSLts U 1/ - C R 2 ©SI 
|^itBliS^t*li:U yi/-CR2#AC 
20 0 V«i:*J^Tfl«Sn«»lt LTU^i', 

c © * a ic » * « » * ©.a W * y u - © s pa & 
■e u i/ - © » # a « a< a ^ £ * & i* — i^ft * e 

0 iff * L < tt V> o 

Ox 110 (a) liAC l00Vffl©^j®A^ffl^-^ 

jiZkI, isjBi(b) iac 200V m © + - ? ^ £ 

* L T *> D > PJ m (c) it z ti *> © * - ? *> K <t 



- 13- 



<U4 



&H8*ffl¥l& 2—144268 

'% 

>j 9 (i 4 JSS * t L |h] 0 (a) fc * * J: ? K"A C 100 
Vffl^-7';I/U3^^^19iL-r^ : Fi9a.l9b £. 

K*B a - K 13*tttt L £«S?19c i * 

fiULti^o :nc^LtHB(b) K * «fc "5 

{i AC 200V/B>y-7';Mi3*??21<!:LT$ : F 
21a i 21b t \z % U 3 - K 1 7 * ft tfc L * 88 J- 2 1 a 
<t 21d i^SILTl^. 

T - * flD X 3S fi * (* tt R H (c) * t J: o 4 
$ ? © 3 * ? ? 20£ !£ # 33 ? 20a <b 2 0b £ * * - 
7* ;P O 3 * ? * & T- 19a. 19b*> J: 21a. 21bic*t 

jBs-ttTmsA^as^tLJiS^zoc £ as t i9c *s 

«ktfiS?21c I:, SfcMS^Od fctt^FlBd * J: 
58^2 Id ic * ft ft *t $ S o * Kg ^ 20c i 

^ 2 0 b tOBlcy^-CRS © a < A * tt tt L % 
J£ ? 20d £ $3 ^ 20b i©p B 1i:<J 1/-CR4 CD 3 ^ 

^i/*ttftLT**o cntw^o-rA^^ffi^AC 

lOOVtOiSIJ 1 ) U-CR3 ^ll^ftl, AC 

200V o t I i: li u U-CR4 *<jattt*ti*J:i 
iC <5 0 



B £ A ft 9 « A*«ff*SiSDRl ^ L D R 
4fcT«E»Lfct>©*3">7 , >*C3. C4 I: t 

m&£±&m%DRl iDR2 feiCfDRS t D 

r 4 <o t <d m z u u - ft £ *■ » a c 100 

« ft B K 9 I* ft 1 H©*ftft±H*fc 

& © t> 0 -<? S o £ * 6 ' ttfl*H»«-C*&* 
ft«AA*"ftftftft+* ^ :/ X * * a * '< * 

P W M U ft 5£ * >/<-.*@ftKi:^'C-££ft£ 

*ftLfcftKW*ft»tTft«a**»*^*® 

fc«ft#ffll*n**. * . *®ft<©«»tt»l 
^ t IS t 2 . 

*- - 7 * * U) ic * * * # e ft » L * * * (i - y 

U-C R3 *<®8*n, ij I/-CR4 tt#i»i 
tt * . cniUoTglJiCR 3a*< ft C ft A C R 3b 



-15- 



&|HJ*ffl¥j£ 2-144268 



# ffi < 0 coii.lfcACR 4a(i 8S S > & £ C R 
ibtt WUT l»*o ) C©ttJIU AC lOOVA^fg 
BEB8»SD Rl.D R2 i 3 > f V t C 3, C 4 £ 
K j: o r * JBE IE * S ft T &Jim&M 6 ' 
$ ft £ o 

ftsnfcisciix u i/ — cr4 A< i i c? ti s y 

R 4a#PH U > ft A C R 4brf>< H < . ( - <» * * « * 
C R Sati 69 * * »ACR Sbtt ffl U T H * . > - *> 
ft ft* AC 200V OA^liffliSilSD R 1 tt^ 
LDR4 ICJ;-.T«tSii2nT3>T>tC3 
* J: C 4 K J: o T ^ » * *i T'HJ * » » « B ' C 

m&snso *nifc> th * as 8 as e ' is » a a * 

JEE*<AC 100V© t ^ t AC 2OOV0UMiK 

© £ $ » 13 «S 9 » s 38 1 B © £ W ^ ^ & lc 
35 2 0 O W * V> T J* x AC lOOVAflNf 




1 6 



917 



t A C 200VA^Jl^<t IC & V* T •£ ft ft Sfr & ft 

5 y i/ - * 9lfl tt»* T £ V u - © & £ S ?'J K 



L T ffl fc © * fcfc * S * V 1/ - a << © 
fg 3 H tt * ^ * © * £ Si] © ^ ifc 0) & * ^ & & 

*„ i«i0(a) tt a c ioo v ffl © m M A * V - * * 

T * D * tt*K««94>****"* m ' 2 2b© 

* it * s * a k # ^ * & ^ l * ° ^ ^ 22c * ^ L 

2Zg * k mir * * * & 3 * * * *«* * x *> * ; 

* t T C © K tt » fc © "5 22e i 2 2(1 * 
J: #22e «h22g t * *'ft *" ft Jfi t& L T * S o 

(b) «AC 2 00 V ffl CD «aS A* y - * * * 0 « 
« ic (i @ B (a) oy-r^iHSC^^ 3 *^ 
*24&tfcttT$, *o*©»?24e ^ 24f ©**>< 
£ ft L *C * S o |5J0(O WCft*®*-**** 



- 17- 



918 



& HI * fl§ ¥ J& 2—144268 

* * 

% \t \* & >r - ^ <*> ^ * * ^fcttJ&Lfctt* 

^ 23c tt L 23g I* * - 7 * » © 3 * * * 22fc «fc 
24© § $ ¥ 22a ^ L 22g «fc Cf 24a L 
24g IcJiffif 5&ili:S^^t^5. » i 1 23a 

1 23b ic i* mm? 4 >*<tt**n*©-e«*^^ 

* * 2 fctttt * *is 23c ttlttSDRS tD 

R4 £ <D » tt A K * * A: *& * 2 3d tt a > 7 s > * 

C3 tc4 t©ttii6jfiiK*n^na«*nT^*« 

it m ¥ 23 f .« ffl ft 0 ft 9 91-© - * « 

0 A**£Effl 9 * s * fc • * 23g l*SIB*& 
EEg91©-&£t*©ffiAa«Effl* * 7 ic * ft * 

§!fl©te#©aS?li*ga&*^ y *■ 2 © ffil © ffl * K « 
^$tlTV>So * © Ail «.* 2®tC*Lfc#I*&0>J<!: 

[S) ® O H J5£ (?>) JC *J T s (a) © A C iOOVE* 



e*>ffi^23c t 23d £;&<*&l&Sfts Ztzt&TZto ± 
23g t t)< £*& 3 ft 5 C t \Z \Z ti * <D -C „ AC 100 
V^aSHiUMSDRl . DR2 ia'/r^C! , 

ictt»*n*. w©i§AC ioov 

^23e £23g £ *at«fllB» 9 <D J»& S* £ ffi 2S 9 I 
©E^ffiffl * *v I: t ^ $ tl 5 « 

-^(b) ©AC 200 V m >r - 7 % (c) 
CttfcLfctfctt* => * ? * 23<Dig?23e i23f 

t*<SIS*nSOT?x AC 200 v n as t* & fift ss d 

R 1 fi D R 4 !i T S & IS ^ ^ tl ^ I- 3 > ^ 
> * C S t C i t!CJ:-3T*»*nTia*«*» 

3g91<&i^A#@ffi? ? "7 A C ■ 2 0 0 V (ft & 3 ft 

S „ C*ifcJ:-»THi;&»a»B ' *s J: « * @ K 

9KttA**EE*< lOOVftt 200 V ft t © l» f *i 

£ * O T t> « * L l» * BE # t& 3 ft * - * & * * • 

GfcHTIi. **H« 100 Vt 200 V 1= 

Bfl L fc ^ A iJ =» V * > * ® * ** w K ,C K B ' ! T § 



-19- 



¥)£ 2—144268 



5MT*fttf 3« 20 0 V /400 V.O 2 *« «C ** t 

its i; r v iz-oft^ft^tt***'-''* 3 *^ 11 

< 3f $ <D %\ * > 

* f* ic tt ft 5 T Sfl 0 % <D # g tfJ ^ # ft 
tt t> ft * . © -e > it tt * * -e * * « * & * 

U < x ****** **«fflLfc** tt * BE * lw 

0 Sfc * ffl ^ S & g # fc V* (0 t? & 1$ # < n ffi * ^ 

Sc^Lfc&S^'^'sft* 5, 
4 . B Si *> tti # & W 

15 1 B tt l> 3 Btt*#*«**W** + tt 
ft B . 3I^BIitt*®W***l*8BU Sri 5 B li 
& 4 BOttfcSSflEfcfc^Tffl^&ti* 2 SffHS'l 



i,'i-Aaif» 2 ••• mm * 

5 - £ EE & x 6 . 6 ' - Hi * & & ® - 

9 - m M @ % s 1 2 , 16 - A* a >* > K 

13. 1 7 — a — K % 

1 4, 1 8, 19, 2 1. 22. 24- * - * ^ * * * 

1 5. 20. 23- T - 9 1B\ I £ S * # ffl = * * 9 . 

9 1 ffli fl& £ ff & * CR2.CR3.CR4 ■■• U 1/ - 




923 
M2-U426 



00 

to 




oc 




Translation of JPU02-144268 



Utility Model Publication No. 02-144268 

Publication Date: December 6, 1990 

Title of the Device: ARC MACHINING APPARATUS 

Application No .: 01-051238 

5 Date of Filing: April 29, 1989 

Creator of Device: MORITOSHI NAGASAKA 

Creator of Device: AKIHARU GOHARA 

Creator of Device: EIJI NISHIYAMA 

Applicant: DAI HEN CO LTD 
10 

Description 

1. Title of the Device 

ARC MACHINING APPARATUS 

15 

2. Claims for the Utility Model 

1. An arc machining apparatus to which electric 
power is supplied from two types of power supplies that 
differ in output voltage and in shape of an output 

20 terminal, wherein a power supply input cable is 

prepared for each power supply voltage, each of said 
power supply input cable is shaped at one end to fit to 
the shape of the output terminal of the corresponding 
power supply and has a female connector at the other 

25 end, the female connector having a number of terminals 
including at least one more extra terminal than the 
number of phases of the power supply to which the 
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connector is connected, at least one of said cables has 
one of said extra terminals and a terminal to which one 
of lines for the power supply voltage is connected 
short-circuited to each other, a power supply input 
5 terminal of said arc machining apparatus is a male 
connector that has a terminal unit adapted to the 
terminal unit at said other end of said input cables, a 
relay coil is connected between one of terminals of 
said connector that corresponds to the other of the 

10 lines for the power supply voltage and at least one of 
said extra terminals, and a contact of said relay is 
used to switch an internal circuit of said arc 
machining apparatus to a circuit configuration suitable 
for the supplied voltage. 

15 2. The arc machining apparatus according to claim 

1, wherein the short-circuit between said extra 
terminal on said other end of said power supply input 
cables and the terminal to which said one of the lines 
for the power supply voltage is connected is achieved 

20 only for a lower-voltage cable of said power supply 
input cables - 

3. The arc machining apparatus according to claim 
1, wherein the number of said extra terminals is two, 
said extra terminal short-circuited to the power supply 

25 voltage terminal of each of said cables is selected so 
that a dedicated relay is excited in each of cases 
where a higher-voltage cable is connected and where a 
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lower-voltage cable is connected, and a contact of each 
of said relays is used to switch the internal circuit 
of said arc machining apparatus to a circuit suitable 
for the input voltage. 
5 4 . An arc machining apparatus to which electric 

power is supplied from two types of power supplies that 
differ in output voltage and in shape of an output 
terminal, wherein a power supply input terminal unit 
has a male connector that has terminals including the 

10 same number of terminals as the number of phases of the 
power supply and a plurality of extra terminals to 
which a lead for switching an internal circuit 
according to an input voltage is connected, a power 
supply input cable is prepared for each power supply 

15 voltage, each of said power supply input cable is 

shaped at one end to fit to the shape of the output 
terminal of the corresponding power supply and has a 
female connector at the other end, the female connector 
having a terminal adapted to said connector of said 

20 power supply input terminal unit of said arc machining 
apparatus, and required ones of the terminals of said 
connector are connected to each other so that the 
internal circuit of said arc machining apparatus is 
connected appropriately for the applied power supply 

25 voltage. 

3. Detailed Description of the Device 
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<Industrial Application Field> 

The present device relates to an improvement of an 
arc machining apparatus that is available for two types 
of power supplies that distinctly differ in shape of 
5 the outlet and in power supply voltage, such as 100 V 
and 200 V. 

Conventional Art> 

Conventional arc welders and arc cutters available 
for two types of power supplies having different power 

10 supply voltages, such as 100 V and 200 V, have a 

voltage determining circuit at the input unit at which 
the power supply voltage is applied thereto to check 
the input voltage level, and switch from one internal 
circuit to another based on the determined voltage 

15 level (see the inventions described in Japanese Patent 
Laid-Open Nos . 56-80374, 58-80373 and 63-212072, for 
example) . 

Figure 4 shows an exemplary conventional apparatus. 
In this drawing, reference numeral 1 denotes a power 

20 supply input terminal, to which a commercial 

alternating-current voltage of 100 V or 200 V is 
supplied. Reference numeral 2 denotes a power supply 
switch, and reference numeral 3 denotes an input 
voltage determining circuit. Reference numeral 4 

25 denotes a switching circuit that switches an input tap 
of a transformer 5 in response to the output of the 
input voltage determining circuit 3, which is a relay 
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contact that operates in response to the output of the 
input voltage determining circuit 3. Reference numeral 
5 denotes a transformer that apprppriately transforms 
the input voltage into a value suitable for arc 
5 machining, and the transformer has a center tap on the 
primary winding and is configured to provide an equal 
output voltage when the input voltage is 100 V and when 
the input voltage is 200 V. Reference numeral 6 
denotes an output adjusting unit, which is well-known 

10 output adjusting means, such as a combination of a 
rectifier circuit and a switching transistor and a 
phase controlling circuit using a thyristor. Reference 
numeral 7 denotes an output detecting circuit that 
detects either or both of the output voltage and the 

15 output current and produces a feedback signal. 

Reference numeral 8 denotes an output setting circuit, 
and reference numeral 9 denotes an output controlling 
circuit that compares the output of the output setting 
circuit 8 and the output of the output detecting 

20 circuit 7 and outputs the differential signal to the 
output adjusting unit 6 as a drive signal to keep the 
output at a preset value. Reference numeral 10 denotes 
an arc machining electrode, and reference numeral 11 
denotes a workpiece. 

25 As a simple example, the input voltage determining 

circuit 3 in the apparatus shown in Figure 4 may be a 
relay that has an operating voltage equal to or higher 
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than 100 V and equal to or lower than 200 V and has a 
contact used as the switching circuit 4 to switch the 
tap of the transformer. As an alternative example, the 
input voltage determining circuit 3 may be a more 
5 precise circuit that compares the level of the input 
voltage with a voltage-regulator diode and is operated 
via an amplifier circuit, such as a transistor. 

Figure 5 shows examples of the input voltage 
determining circuit in the conventional apparatus 

10 described above. Figure 5(a) is a connection diagram 
showing the former example described above, and Figure 
5(b) is a connection diagram showing the latter example 
described above. In Figure 5(a), reference symbol Dl 
denotes a rectifier, reference symbol rl denotes a 

15 resistor, reference symbol CR1 denotes a direct-current 
relay, and reference symbol CI denotes a capacitor. 
When AC 100 V is applied between input terminals a and 
b, depending on the voltage obtained by the rectifier 
Dl rectifying the AC 100 V, the relay CR1 does not 

20 operate, and the contact CR16 is kept closed. In that 
case, the AC 100 V is supplied to a lower-voltage input 
tap of the transformer 5, and the output voltage is 
determined by the tap. When AC 200 V is applied 
between the input terminals a and b, the relay CR1 is 

25 excited, the contact CRla is closed, and the contact 
CRlb is opened. As a result, the AC 200 V is applied 
to a higher-voltage input tap of the transformer 5. 
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Therefore, if the number of windings of the higher- 
voltage input tap is twice as many as the number of 
windings of the lower-voltage input tap, an equal 
output voltage is produced regardless of whether the 
5 supplied voltage is 200 V or 100 V. Figure 5(b) shows 
an improvement of the example shown in Figure 5(a). In 
this drawing, reference symbol Reel denotes a rectifier 
circuit, reference symbols r2 to r5 denote a resistor, 
reference symbol C2 denotes a capacitor, reference 

10 symbol ZD1 denotes a voltage-regulator diode, reference 
symbol Compl denotes a comparator, and reference symbol 
Ampl denotes an amplifier. In this drawing, the input 
voltage is converted into a direct-current voltage by 
the rectifier circuit Reel, and the direct-current 

15 voltage is used as a power supply for the comparator 

Compl, the amplifier Ampl and the relay CR1 and is also 
supplied to the voltage-regulator diode ZD1 to be 
converted into a reference voltage V2 . The output of 
the rectifier circuit Reel is divided by the resistors 

20 r4 and r5, and the resulting voltage VI is supplied to 
one of the input terminals of the comparator Compl . 
The comparator Compl and the amplifier Ampl are 
configured so that the relay CR1 is excited when the 
input voltages VI and V2 are related to each other 

25 according to VI > V2 and is not excited when the input 
voltages VI and V2 are related to each other according 
to VI < V2. 
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In the case where AC 200 V is supplied as the 
input power supply, the input voltage VI to the 
comparator Compl is higher than the other input voltage 
V2, which is the voltage of the voltage-regulator diode, 
5 so that the relay CR1 is immediately excited, the 

contact CRla is closed, the contact CRlb is opened, and 
the AC 200 V is applied to the higher-voltage tap of 
the transformer 5. On the other hand, in the case 
where AC 100 V is supplied as the input power supply, 

10 the voltage of the voltage-regulator diode rises after 
a slight delay because the capacitor C2 is connected to 
one terminal of the voltage-regulator diode, although 
the input voltage VI to the comparator Compl 
immediately rises. Therefore, the input voltages to 

15 the comparator Compl are related to each other 

according to VI > V2 for a short time immediately after 
power on, and then, the relationship changes to VI < V2 . 
Therefore, the relay CR1 is temporarily excited and 
then turned into an unexcited state. Thus, in an 

20 initial phase after power on, the relay contact CRla is 
closed, so that the AC 100 V is supplied to the higher- 
voltage input tap, and then, the AC 100 V is supplied 
to the lower-voltage input tap. This is intended to 
prevent a high voltage from being accidentally applied 

25 to the lower-voltage input tap when power-on is not 

reliable due to chattering of the power supply switch 
or the like. 
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<Problems to be Solved by the Device> 
As described above , the conventional apparatus 
determines the supplied voltage based on the level 
thereof and drives a relay or the like to switch the 
5 internal circuit to be suitable for the supplied 

voltage. Therefore, the apparatus cannot adequately 
follow the quick rise of the supplied voltage if the 
response speed of the determining circuit is low. In 
the case of the simple configuration shown in Figure 

10 5(a), when 200 V is supplied, the 200 V is applied to 
the lower-voltage input tap for 100 V for a moment. 
Such abnormal voltage supply poses a risk of burnout or 
abnormal output. According to a conventional device to 
solve the problem, a comparator, a delay element and 

15 the like are added to the apparatus to ensure that the 
input voltage is first applied to the safe input tap, 
that is, the higher-voltage input tap as shown in 
Figure 5(b). As a result, however, the circuit is 
complicated, the rate of failure occurrence increases, 

20 and the cost increases. 

<Means for Solving the Problems> 

Noting that the connecting terminals for AC 100 V 
and AC 200 V power supplies have distinctly different 
shapes, and there is no possibility that one of the 
25 connecting terminals is wrongly used instead of the 
other, according to the present device, a separate 
power supply input cable is prepared for each of the 
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two types of power supplies, a connection unit of the 
cables to an arc machining apparatus is formed by a 
connector, the number of terminals of the connector is 
larger than the number of poles of the power supply, 
5 and connections of the extra terminals vary with the 
power supply so that the internal circuit of the arc 
machining apparatus is switched to be suitable for the 
power supply voltage simply by connecting the input 
cable to a connector unit of the arc machining 
10 apparatus. 

<Embodiment ( s ) > 

Figure -1 includes connection diagrams showing an 
arc machining apparatus according to an embodiment of 
the present device. Figure 1(a) shows a case where 

15 single-phase 100 V power supply voltage is used, and 

Figure 1(b) shows a case where single-phase 200 V power 
supply voltage is used. In Figure 1, reference numeral 
12 denotes an AC 100 V.plug, which is a parallel plate 
plug. Reference numeral 13 denotes an AC 100 V cord, 

20 and reference numeral 14 denotes a female connector 
having three terminals. Terminals 14a and 14b of the 
female connector 14 are each connected to a 100 V cord 
13, and a terminal 14c is short-circuited to the 
terminal 14a, which is one of the terminals connected 

25 to AC 100 V. The plug 12, the cords 13 and the 

connector 14 form an AC 100 V power supply input cord. 
Reference numeral 16 denotes an AC 200 V input terminal, 
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which has a crimp contact for connection to a 200 V 
outlet, a knife switch, a breaker or the like. 

Reference numeral 17 denotes a 200 V resistive 
cord, and reference numeral 18 denotes a connector with 
5 the same specifications as the connector 14 used for 
the 100 V power supply cable. Terminals 18a and 18b of 
the connector 18 are each connected to the cord 17, and 
a terminal 18c is unconnected. Figure 1(c) is a 
connection diagram showing a configuration of an arc 

10 machining apparatus to which the power supply input 

cables shown in Figure 1(a) and 1(b) are connected. In 
this drawing, reference numeral 15 denotes a connector 
of a power supply input unit, which is a male connector 
having the same number of terminals as the connectors 

15 14 and 18 of the power supply input cable. A terminal 
15a of the connector 15 corresponds to the connectors 
14a and 18a of the input cable, a terminal 15b of the 
connector 15 corresponds to the connectors 14b and 18b 
of the input cable, and the power supply voltage is 

20 applied to the terminals 15a and 15b. A terminal 15c 
corresponds to the terminals 14c and 18c of the cable 
and is an extra terminal provided for power supply 
voltage determination as in the case of the connector 
at the end of each cable. Reference symbol CR2 denotes 

25 a relay having two contacts CR2a and two contacts CR2b, 
and a coil is connected between the terminals 15c and 
15b of the connector 15. Other reference numerals 2 to 
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11 denote the same components as those in the 
conventional apparatus shown in Figure 4 except that 
the input voltage determining circuit 3 is omitted, and 
the controlling circuit 9 has a controlling auxiliary 
5 transformer 91 having a center tap on the primary 
winding and switches the power supply thereof by 
switching between the contact CR2a an CR2b of the relay 
CR2 . 

When the AC 100 V cable shown in Figure 1(a) is 

10 connected to the apparatus shown in Figure 1(c), since 
the terminals 14a and 14c of the connector 14 at the 
end of the cable are short-circuited, an AC voltage of 
100 V is applied to the relay CR2 to excite the relay 
CR2 , so that the normally-closed contact CR2b is opened, 

15 and the normally-open contact CR2a is closed. As a 

result, the power supply voltage is applied to a lower- 
voltage tap of the primary winding of the transformer 5 
and the transformer 91 of the controlling circuit. 

On the other hand, when the AC 200 V cable shown 

20 in Figure 1(b) is connected to the apparatus, since the 
terminal 18c of the connector 18 at the end of the 
cable is unconnected, the relay CR2 one terminal of 
which is connected to the terminal 15c of the connector 
15 that correspond to the terminal 18c is not excited, 

25 so that the normally-closed contact CR2b is kept closed, 
and the normally-open contact CR2a is kept open. 
Therefore, the power supply voltage is applied to a 
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higher-voltage tap of the transformer 5 and the 
auxiliary transformer 91. 

Thus, regardless of whether the power supply input 
voltage is 100 V or 200 V, the transformer 5 and the 
5 auxiliary transformer 91 outputs an equal voltage, and 
the circuit subsequent to the transformers operates 
,under exactly the same conditions . 

The AC 100 V and 200 V input plugs definitely 
differs in shape as specified in JISC-8303, so that 

10 there is no possibility that one of the plugs is 
wrongly used instead of the other. Therefore, the 
operator can connect the apparatus to the power supply 
without paying attention. 

Referring to Figure 1, the terminal 14c can be 

15 disconnected, and the terminal 18c and 18a can be 

short-circuited to invert the normally-closed contact 
and the normally-open contact of the relay CR2 so that 
the relay CR2 is excited when AC 200 V is applied. 
However, in that case, the normally-closed contact of 

20 the relay is connected to the lower-voltage tap until 
immediately before the power supply is connected. 
Therefore, if the operating speed of the relay is low, 
there is a risk that the high voltage is undesirably 
supplied to the lower-voltage tap for a moment. 

25 Figure 2 includes connection diagrams showing 

another embodiment of the present device. Figure 2(a) 
shows an AC 100 V power supply input cable, Figure 2(b) 
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shows an AC 200 V cable, and Figure 2(c) shows a 
configuration of an arc machining apparatus to which a 
power supply voltage is supplied via the cables. As 
shown in these drawings, the connector of the cables to 
5 be connected to the apparatus has four terminals. As 
shown in Figure 2(a), the AC 100 V cable has a 
connector 19, terminals 19a and 19b of the connector 19 
are each connected to a power supply cord 13, and the 
terminal 19a and a terminal 19c are short-circuited. 
10 On the other hand, as shown in Figure 2(b), the AC 200 
V cable has a connector 21, terminals 21a and 21b of 
the connector 21 are each connected to a power supply 
cord 17, and the terminal 21a and a terminal 21d are 
short-circuited. 
15 As shown in Figure 2(c), the arc machining 

apparatus has a four-terminal connector 20, terminals 
20a and 20b of the connector 2 0 are power supply input 
terminals that correspond to the terminals 19a, 21a and 
19b, 21b of the connectors of the cables, respectively, 
20 a terminal 20c corresponds to the terminals 19c and 21c, 
and a terminal 20d corresponds to the terminals 19d and 
21d. A coil of a relay CR3 is connected between the 
terminals 20b and 20c, and a coil of a relay CR4 is 
connected between the terminal 20b and the 20d. Thus, 
25 the relay CR3 is excited when the input voltage is AC 
100 V, and the relay CR4 is excited when the input 
voltage is AC 200 V. 
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Unlike the embodiment shown in Figure 1, an output 
adjusting method for the arc machining apparatus 
involves smoothing the input voltage rectified by a 
rectifier DR1 or DR4 by capacitor C3 and C4 . Depending 
5 on the connections by the relay contact between the 
point of connection between the capacitors C3 and C4, 
the point of connection between the rectifier DR1 and a 
rectifier DR2 and the point of connection between a 
rectifier DR3 and the rectifier DR4, a voltage 

10 multiplying rectifier circuit is formed when AC 100 V 
is input, or a full-wave rectifier circuit is formed 
when AC 2 00 V is input. As in the embodiment shown in 
Figure 1, the controlling circuit 9 adopts the method 
that involves switching the primary-side tap of the 

15 . auxiliary transformer by the relay contact. Reference 
numeral 6 ! denotes an output adjusting unit, which 
temporarily converts an input direct current into an 
alternating current by a transistor chopper and a PWM- 
controlled inverter circuit that are appropriately 

20 adjusted and then rectifies the alternating current to 
provide a direct-current output, for example. The 
remaining components have the same functions and are 
denoted by the same reference numerals as those 
according to the embodiment shown in Figure 1, and 

25 descriptions thereof will be omitted. 

When the AC 100 V cable shown in Figure 2(a) is 
connected to the apparatus shown in Figure 2 (c) , the 
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relay CR3 is excited, and the relay CR4 is not excited. 
Thus, a contact CR3a is closed, and a contact CR3b is 
opened. (At this time,- a contact CR4a is opened, and a 
contact CR4b is closed.) As a result, the AC 100 V 
5 input voltage is- multiplied and rectified by the 

rectifiers DR1, DR2 and the capacitors C3, C4, and the 
rectified multiplied voltage is supplied to the output 
adjusting unit 6 1 . 

On the other hand, when the AC 200 V cable shown 

10 in Figure 2(b) is connected to the apparatus, the relay 
CR4 is excited, and the relay CR3 is not excited. Thus, 
the contact CR4a is closed, and the contact CR4b is 
opened. (At this time, the contact CR3a is opened, and 
the contact CR3b is closed.) As. a result, the AC 200 V 

15 input voltage is full-wave rectified by the rectifiers 
DR1, DR4 and smoothed by the capacitors C3, C4, and the 
smoothed rectified voltage is supplied to the output 
adjusting unit 6 1 . Therefore, a substantially equal 
direct-current voltage is supplied to the output 

20 adjusting unit 6' when the input voltage is AC. 100 V 
and when the input voltage is AC 200 V. As in the 
embodiment shown in Figure 1, at this time, the power 
supply voltage is supplied to an appropriate tap of the 
auxiliary transformer 91 of the controlling circuit 9 

25 through the corresponding relay contact. 

In the embodiment shown in Figure 2, different 
relays are excited when AC 100 V is input and when AC 
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200 V is input, and the contacts of the relays are 
connected in series with each other. Therefore, even 
if one of the relay fails due to contact failure, 
disconnection or the like, there is no risk that a high 
5 voltage is applied by mistake, and thus,, the safety is 
improved . 

Figure 3 includes connection diagrams showing 
another embodiment of the present device, in which the 
arc machining apparatus has no relay and relies only on 

10 connector terminal connections to handle different 

power supply voltages., Figure 3(a) shows an AC 100 V 
power supply input cable that has a female connector at 
one end thereof. The female connector has two 
terminals 22a and 22b for connection to a power supply 

15 line and a number of extra terminals 22c to 22g 

required for switching of the internal circuit of the 
arc machining apparatus. Of the extra terminals, the 
terminals 22c and 22d are short-circuited, and the 
terminals 22e and 22g are short-circuited. Figure 3(b) 

20 shows an AC 200 V power supply input cable that has a 
female connector 24 at one end thereof as with the 
cable shown in Figure 3(a), and only terminals 24e and 
24f are short-circuited. Figure 3(c) shows an arc 
machining apparatus to which the cables are connected. 

25 The arc machining apparatus has a male connector having 
terminals corresponding to those of the connector of 
each cable in a power supply input unit. Terminals 23c 
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to 23g of the male connector are located at positions 
corresponding to the terminals 22a to 22g of the 
connector 22 at the end of the cable and the terminals 
24a to 24g of the connector 24 at the end of the cable. 
5 Terminals 23a and 23b are each connected to a power 
supply line and therefore connected to a power supply 
switch 2, the terminal 23c is connected to the point of 
connection between rectifiers DR3 and DR4, and the 
terminal 23d is connected to the point of connection 

10 between capacitors C3 and C4 . The terminal e is 

connected to one of the outputs of the power supply 
switch 2, the terminal 23f is connected to a primary- 
side higher-input-voltage tap of the auxiliary 
transformer 91 of the controlling circuit 9, and the 

15 terminal 23g is connected to a lower-input-voltage tap 
of the primary winding of the auxiliary transformer 91. 
The other terminal of the primary winding of the 
auxiliary transformer 91 is connected to the other 
output of the power supply switch 2 . The remaining 

20 components have the same functions and are denoted by 
the same reference numerals as those according to the 
embodiment shown in Figure 2, and descriptions thereof 
will be omitted. 

When the AC 100 V cable shown in Figure 3(a) is 

25 connected to the apparatus shown in Figure 3(c), the 
terminals 23c and 23d of the connector 23 are short- 
circuited, and the terminals 23e and 23g are short- 
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circuited, so that the AC 100 V power supply voltage is 
multiplied and rectified by rectifiers DR1, DR2 and the 
capacitors C3, C4, and the rectified multiplied voltage 
is supplied to the output adjusting unit 6'. At the 
5 same time, the AC 100 V power supply voltage is 

supplied to the lower-voltage tap of the auxiliary 
transformer 91 of the controlling circuit 9 via the 
terminals 23e and 23g. 

On the other hand, when the AC 200 V .cable shown 

10 in Figure 3(b) is connected to the apparatus shown in 

Figure 3(c), the terminals 23e and 23f of the connector 
23 are short-circuited, so that the AC 200 V power 
supply voltage is full-wave rectified by the rectifiers 
DR1 to DR4 and then smoothed by the capacitors C3 and 

15 C4, and the smoothed rectified voltage is supplied to 

the output adjusting unit 6', and at the same time, the 
AC 200 V is supplied to the higher-input-voltage tap of 
the auxiliary transformer 91 of the controlling circuit 
9. Therefore, a substantially equal voltage is 

20 supplied to the output adjusting unit 6 1 and the 

controlling circuit 9 when the input voltage is AC 100 
V and when the input' voltage is AC 200 V. 

In the embodiments described above shown in 
Figures 1 to 3, a single-phase 100 V power supply and a 

25 single-phase 200 V power supply are used. However, as 
far as the input plugs have clearly distinguishable 
•shapes, the two power supplies can be a three-phase 200 
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V power supply and a three-phase 4 00 V power supply. 

.Furthermore, the method of switching the internal 
circuit of the arc machining apparatus is not limited 
to those illustrated in the above examples and can be 
5 appropriately selected to meet the requirements. And, 
of course, the number of contacts and the connections 
of the relays, the number of extra terminals of the 
connectors other than those connected to the power 
supply lines, and the connections between the terminals 
10 can be determined according to the method selected. 
<Advantages of the Device> 

As described above, according to the present 
device, required switching of the internal circuit can 
be achieved simply by connecting a dedicated input 

15 cable for the power supply voltage to be used to the 
apparatus. Thus, in addition to the simple structure 
and low cost, the apparatus has an advantage that the 
apparatus is trouble-free, and thus, the operation is 
highly stable because the apparatus does not need a 

20 complicated voltage determining circuit incorporating 
semiconductor devices or the like. 

4. Brief Description of the Drawings 

Figures 1 to 3 include connection diagrams showing 
25 an embodiment of the present device, Figure 4 is a 

connection diagram showing an exemplary conventional 
apparatus, and Figure 5 includes connection diagrams 
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showing examples of a two-voltage determining circuit 
used in the conventional apparatus shown in Figure 4. 
1, 1 ... input terminal, 2 ... power supply switch, 
5 ... transformer, 6, 6' ... output adjusting unit, 
5 9 ... controlling circuit, 12, 16 ... input plug, 

13, 17 ... cord, 

14, 18, 19, 21, 22, 24 ... connector at the end of 
cable, 

15, 20, 23 ... connector at the side of arc 
10 machining apparatus, 

91 ... auxiliary transformer, CR2 , CR3 , CR4 ... 
relay 
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